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modating container so as to block the opening; and a rotatable
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DEVELOPER CONTAINER, DEVELOPING
CARTRIDGE, PROCESS CARTRIDGE AND
IMAGE FORMING APPARATUS

FIELD OF THE INVENTION AND RELATED
ART

The present invention relates to a developer container, a
process cartridge and an image forming apparatus.

The image forming apparatus of an electrophotographic
type forms an electrostatic latent image on a photosensitive
member as an image bearing member by charging and expo-
sure, and the electrostatic latent image is developed into a
toner image with a toner as a developer, and then the toner
image is transferred onto a recording material (medium), so
that an image is formed no the recording material. Examples
of the image forming apparatus include an image forming
apparatus of a cartridge type for meeting replacement (ex-
change) of constituent members different in lifetime and
meeting supply of consumables such as the toner. For
example, as the cartridge, a developing cartridge prepared by
integrally assembling a toner container, in which the toner is
accommodated, with a developing roller and a process car-
tridge prepared by integrally assembling, in addition to the
toner container and the developing roller, a photosensitive
member, a charging means, a cleaning means and the like
have been known. In such a cartridge, in order to prevent toner
leakage during transportation or during the replacement, an
opening of the toner container accommodating the toner is
sealed in general with a seal member.

Japanese Laid-Open Patent Application (JP-A) HeiS-
197288 proposes a constitution in which an end portion of the
seal member for blocking a toner supply opening is mounted
on a rotatable member such as a stirring member, and the seal
member is, after the cartridge is mounted, wound up around
the stirring member (rotatable member) by rotating the stir-
ring member to unseal (expose) the toner supply opening.
According to this constitution, a user is not required to unseal
the seal member, and the seal member is rotated integrally
with the stirring member after the unsealing of the seal mem-
ber, and therefore there is no need to remove the seal member
from the inside of the cartridge. Accordingly, the user is not
required to dispose of the seal member, so that usability is
improved.

However, in the case where a force required for peeling off
the seal member from the toner supply opening by the stirring
member is larger than a rotational torque during a normal
stirring operation of the stirring member, there is a need, in
some cases, to correspondingly increase capacity of a power
source or correspondingly ensure part (element) strength of a
driving system. As a result, there is a possibility of occur-
rences of upsizing and an increase in cost of the image form-
ing apparatus.

SUMMARY OF THE INVENTION

A principal object of the present invention is to provide a
developer container capable of reducing a peeling-offload of
a seal member by a rotatable member.

According to an aspect of the present invention, there is
provided a developer container comprising: a developer
accommodating chamber, provided with an opening, for
accommodating a developer; a sealing member bonded to the
developer accommodating container so as to block the open-
ing; and a rotatable member, having a connecting surface
where the sealing member is connected thereto, for peeling
off the sealing member from the opening by rotation thereof,

20

25

30

40

45

55

2

wherein the connecting surface has a rectangular shape which
has a long side with respect to a rotational axis direction of the
rotatable member and which is twisted in a rotational direc-
tion of the rotatable member.

According to another aspect of the present invention, there
is provided a developer container comprising: a developer
accommodating chamber, provided with an opening, for
accommodating a developer; a sealing member bonded to the
developer accommodating container so as to block the open-
ing; and a rotatable member, to which the sealing member is
connected, capable of winding up the seal member by peeling
off the sealing member from a bonding portion to the devel-
oper container by rotation thereof, wherein the rotatable
member is constituted so that in a range from an end side to
the other end side of a connecting portion to the sealing
member with respect to the rotational axis direction, timing
from start of winding-up of the sealing member until the
sealing member is in a tension state between the rotatable
member and the bonding portion is slower with an increasing
distance from the end side and so that a speed of an increase
in peeling-off amount of the sealing member after the sealing
member is in the tension state is the same from the end side to
the other end side.

According to another aspect of the present invention, there
is provided a developing cartridge detachably mountable to a
main assembly of an image forming apparatus, comprising:
the above-described developer container; a developer carry-
ing member for carrying the developer; and a developer sup-
ply chamber, in which the developer carrying member is
provided, communicating with the developer accommodat-
ing chamber via the opening.

According to another aspect of the present invention, there
is provided a process cartridge detachably mountable to a
main assembly of an image forming apparatus, comprising:
the above-described developer container; a developer carry-
ing member for carrying the developer; and a developer sup-
ply chamber, in which the developer carrying member is
provided, communicating with the developer accommodat-
ing chamber via the opening.

According to a further aspect of the present invention, there
is provided an image forming apparatus for forming an image
with a developer on a recording material; comprising: the
above-described developer container; a developer carrying
member for carrying the developer; and a developer supply
chamber, in which the developer carrying member is pro-
vided, communicating with the developer accommodating
chamber via the opening.

These and other objects, features and advantages of the
present invention will become more apparent upon a consid-
eration of the following description of the preferred embodi-
ments of the present invention taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In FIG. 1, (a) to (d) are perspective views each showing a
developing device unit according to Embodiment.

FIG. 2 is a sectional view of an image forming apparatus
according to Embodiment.

FIG. 3 is a sectional view of a process cartridge according
to Embodiment.

FIG. 4 is a perspective view for illustrating a structure of
the process cartridge according to Embodiment.

FIG. 5 is a perspective view for illustrating a structure of a
cleaning unit according to Embodiment.

FIG. 6 is a perspective view for illustrating a structure of
the developing device unit according to Embodiment.
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In FIG. 7, (a) and (b) are perspective views each for illus-
trating the structure of the developing device unit according to
Embodiment.

In FIG. 8, (@) and () are schematic views each for illus-
trating a peeling-off manner of a toner seal member in
Embodiment.

FIG. 9 is a schematic view for illustrating a twist angle of
atoner seal member mounting surface of a rotatable member.

FIG.10is a graph for illustrating a difference in peeling-off
timing of the toner seal member by the rotatable member.

FIG. 11 is a perspective view for illustrating a structure of
a developing device unit according to another embodiment.

FIG. 12 is a perspective view for illustrating a structure of
a developing device unit according to another embodiment.

InFIG. 13, (a) and (b) are perspective views for illustrating
structures of a feeding member and a developing device unit
according to another embodiment.

FIG. 14 is a perspective view for illustrating another
example of the structure of the toner seal member.

DESCRIPTION OF THE EMBODIMENTS

Embodiments for carrying out the present invention will be
specifically described with reference to the drawings. Dimen-
sions, materials, shapes and relative arrangement of constitu-
ent elements described in the following embodiment should
be appropriately be changed depending on structures and
various conditions of devices (apparatuses) to which the
present invention is applied. Accordingly, the scope of the
present invention is not intended to be limited to the following
embodiments.

Here, an electrophotographic image forming apparatus
forms an image with a developer (toner) on a recording mate-
rial by using an electrophotographic image forming process.
For example, the image forming apparatus may include an
electrophotographic copying machine, an electrophoto-
graphic printer (LED printer, laser beam printer or the like),
an electrophotographic facsimile machine, an electrophoto-
graphic word processor, a multi-function machine (printer)
having functions of these machines, and the like. Further, the
recording material is a medium on which the image is to be
formed, and is, e.g., a recording sheet, an OHP sheet, etc.

Further, a process cartridge is prepared by integrally
assembling an electrophotographic photosensitive drum
with, as a process means actable on the photosensitive drum,
at least one of a charging device, a developing means and a
cleaning means into a cartridge. Further, this process car-
tridge is constituted so as to be detachably mountable to an
image forming apparatus main assembly.

Embodiment
General Structure of Image Forming Apparatus

With reference to FIGS. 2 and 3, a general structure of an
image forming apparatus in this embodiment of the present
invention will be described. FIG. 2 is a schematic sectional
view showing a structure of the image forming apparatus in
this embodiment. FIG. 3 is a schematic sectional view show-
ing a structure of a process cartridge in this embodiment.

In the following description, a rotational axis direction of
an electrophotographic photosensitive drum is referred to as a
longitudinal direction. Further, with respect to the longitudi-
nal direction, a side where the electrophotographic photosen-
sitive drum receives a driving force from the main assembly
of'the image forming apparatus is referred to as a driving side
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(a driving force receiving portion 63a side shown in FIG. 5),
and its opposite side is referred to as a non-driving side.

The image forming apparatus shown in FIG. 2 is a laser
beam printer using an electrophotographic technique in
which a process cartridge B is detachably mountable to an
apparatus main assembly of the image forming apparatus.
Here, the apparatus main assembly A of the image forming
apparatus refers to a portion of the electrophotographic image
forming apparatus from which the process cartridge B is
removed.

In a state in which the cartridge B is mounted in the appa-
ratus main assembly A, above the process cartridge B, an
exposure device 3 (laser scanner unit) is provided. Further,
below the cartridge B, a sheet (feeding) tray 4 in which a
recording medium (sheet material P) as a recording material
to be subjected to image formation is accommodated is pro-
vided.

Further, in the apparatus main assembly A, along a con-
veyance (feeding) direction D of the sheet material P, a pick-
up roller 5a, a feeding roller pair 56, a conveying roller pair
5¢, a transfer guide 6, a transfer roller 7, a conveying guide 8,
afixing device 9, a discharging roller pair 10, a discharge tray
11 and the like are successively provided. Incidentally, the
fixing device 9 is constituted by a heating roller 94 and a
pressing roller 94.

Image Forming Apparatus

As shown in FIG. 2, on the basis of a print start signal, an
electrophotographic photosensitive drum 62 is rotationally
driven at a predetermined peripheral speed (process speed) in
an arrow R direction in FIG. 2. A charging roller 66 to which
an unshown charging bias voltage is applied contacts the
outer peripheral surface of the drum 62 and electrically
charges the outer peripheral surface of the drum 62 uniformly.
The exposure device 3 outputs laser light 3a depending on
image information. The laser light L. passes through an expo-
sure window portion 74 provided at an upper surface of the
cartridge B, so that the outer peripheral surface of the drum 62
is subjected to scanning exposure. As a result, on the outer
peripheral surface of the drum 62, an electrostatic latent
image depending on the image information is formed.

As shown in FIG. 3, in a developing device unit 20 as a
developing device, atoner T as a developer in a toner chamber
29 as a developer accommodating chamber is stirred and fed
by rotation of a feeding member 43, so that the toner T is sent
to a toner supply chamber 28 as a developer supply chamber.
The toner T is carried on a surface of a developing roller 32 as
adeveloper carrying member by a magnetic force of a magnet
roller 34 (fixed magnet). The toner T is regulated in layer
thickness on a peripheral surface of the developing roller 32
by a developing blade 42 while being triboelectrically
charged. The toner T is transferred onto the drum 62 depend-
ing on the electrostatic latent image, so that the electrostatic
latent image is visualized (developed) as a toner image (de-
veloper member).

As shown in FIG. 3, in synchronism with output timing of
the laser light L, by the pick-up roller 5q, the feeding roller
pair 56 and the conveying roller pair 5¢, the sheet material P
is fed and conveyed from the sheet tray 4. Then, the sheet
material P is conveyed to a transfer position (transferring)
between the drum 62 and the transfer roller 7 via the transfer
guide 6. At this transfer position, the toner image is succes-
sively transferred from the drum 62 onto the sheet material P.
The sheet material P on which the toner image is transferred
is separated from the drum 62 and then is conveyed to the
fixing device 9 along the conveying guide 8. Then, the sheet
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material P passes through a fixing nip between the heating
roller 9a and the pressing roller 95 which constitute the fixing
device 9. At this fixing nip, pressure and heat fixing is
effected, so that the toner image is fixed on the sheet material
P. The sheet material P on which the toner image is fixed is
conveyed to the discharging roller pair 10 and then is dis-
charged onto the discharge tray 11.

As shown in FIG. 3, the drum 62 after the transfer is, after
aresidual toner on the outer peripheral surface of the drum 62
is removed by a cleaning blade 77, used again in the image
forming process. The residual toner removed from the drum
62 is stored in a residual toner chamber 715 of a cleaning unit
60.

In this embodiment, the charging roller 66, the developing
roller 32, and the cleaning blade 77 are the process means
actable on the drum 62.

General Structure of Cartridge

With reference to FIGS. 3 and 4, a general structure of the
cartridge B will be described. FIG. 4 is a perspective view for
illustrating a structure of the cartridge B in this embodiment.

The cartridge B is constituted by combining the cleaning
unit 60 and the developing device unit 20. The cleaning unit
60 is constituted by a cleaning frame 71, the drum 62, the
charging roller 66, the cleaning blade 77 and the like. The
developing device unit 20 is constituted by a developing
container 23, a bottom member 22, first and second side
members 261 and 26R, a developing blade 42, the developing
roller 32, amagnet roller 34, the feeding member 43, the toner
T, anurging member 46, and the like. The cleaning unit 60 and
the developing device unit 20 are rotationally movably con-
nected with each other by a connecting member 75, so that the
cartridge B is constituted. Incidentally, the developing device
unit 20 may also be provided independently from the car-
tridge B so as to be detachably mountable to the image form-
ing apparatus main assembly or the cartridge B.

Specifically, at end portions of arm portions 26al. and
264aR formed on the first and second side members 261 and
26R provided at end portions of the developing device unit 20
with respect to a longitudinal direction of the developing
device unit 20, rotational movement holes 2651 and 265R in
parallel with the developing roller 32 are provided. Here, the
longitudinal direction of the developing device unit 20 is
parallel to an axial direction of the developing roller 32.
Further, at each of longitudinal end portions of the cleaning
frame 71, an engaging hole 71a for permitting engagement
therein ofthe connecting member 75 is formed. Then, the arm
portions 26al. and 264R are aligned with predetermined posi-
tions of the cleaning frame 71, and then the connecting mem-
bers 75 are inserted into the rotational movement holes 2651
and 265R and the engaging holes 71a. As a result, the clean-
ing unit 60 and the developing device unit 20 are connected
with each other rotatably about the connecting members 75.
At this time, urging members 46 mounted at base portions of
the arm portions 26al. and 26aR abut against the cleaning
frame 71, so that the urging members 46 urge the developing
device unit 20 toward the cleaning unit 60 with the connecting
members 75 as the rotation centers. As a result, the develop-
ing roller 32 is pressed toward the photosensitive drum 62
with reliability. Then, by a gap (spacing) holding member 38
(FIG. 6) mounted at each of the end portions of the developing
roller 32, the developing roller 32 is held with a predeter-
mined gap from the drum 62.
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Structure of Cleaning Unit

A structure of the cleaning unit 60 will be described with
reference to FIG. 5. FIG. 5 is an exploded perspective view for
illustrating the structure of the cleaning unit 60 in this
embodiment.

A cleaning blade 77 is constituted by a supporting member
77a formed with a metal plate and an elastic member 775
formed of an elastic material such as urethane rubber, and is
fixed on the cleaning frame 71 by screws 91 at longitudinal
end portions of the supporting member 77a, thus being pro-
vided in a predetermined position. The elastic member 775
contacts the drum 62, so that the residual toner is removed
from the outer peripheral surface of the drum 62. The
removed toner is stored in the residual toner chamber 715
(FIG. 3). Incidentally, a receptor sheet 85 is provided in
contact with the drum 62 at an opposing position to an end of
the cleaning blade 77. An end portion seal 84 is provided for
sealing between the cleaning frame 71 and each of end por-
tions of the receptor sheet 85.

An electrode plate 81, an urging member 68 and charging
roller bearings 671, and 67R are mounted on the cleaning
frame 71.

A shaft portion 66a of the charging roller 66 is engaged into
the charging roller bearings 671 and 67R. The charging roller
66 is urged toward the photosensitive drum 62 by the urging
member 68, and is rotatably supported by the charging roller
bearings 671 and 67R. Then, the charging roller 66 is rotated
by rotation of the drum 62.

The drum 62 is connected integrally with flanges 63 and 64
and thus is constituted as an electrophotographic photosensi-
tive drum unit 61. This connecting method uses caulking,
bonding, welding or the like. To the flange 64, an unshown
grounding contact and the like are connected. Further, the
flange 63 includes a driving force receiving portion 63a for
receiving a driving force from the apparatus main assembly A
and includes a flange gear portion 635 for transmitting the
driving force to the developing roller 32. The bearing member
76 is integrally fixed on the cleaning frame 71 with a screw 90
in the driving side, and the drum shaft 78 is press-fitted and
fixed inthe cleaning frame 71 in the non-driving side. Further,
the bearing member 76 is engaged with the flange 63, and a
drum shaft 78 is engaged with a hole 64a of the flange 64. As
a result, the drum unit 61 is rotatably supported by the clean-
ing frame 71.

Developing Device Unit

A structure of the developing device unit 20 will be
described with reference to FIG. 6. FIG. 6 is an exploded
perspective view for illustrating the structure of the develop-
ing device unit 20 in this embodiment.

A developing (device) frame (developer container) con-
sisting of the developing container 23 and the bottom member
22 defines the toner chamber 29 in which the toner T is
accommodated, and the toner supplying chamber 28 (FIG. 3).
The developing container 23 and the bottom member 22 are
integrally connected with each other by welding or the like.
The feeding member 43 is constituted by a feeding sheet 44
and a rotatable member 45. The feeding member 43 is sup-
ported by the developing container 23 in the non-driving side,
and is supported by a feeding gear 50 mounted in the devel-
oping container 23 in the driving side. As a result, the feeding
member 43 is rotated in the toner chamber 29 by the rotation
of the feeding gear 50. The feeding member 43 has not only
the function of feeding the toner T from the inside toward the
outside of the toner chamber 29, i.e., toward the toner sup-
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plying chamber 28 but also the function as a stirring member
for stirring the toner T in the toner chamber 29.

A first seal member 55, a second seal member 56 and a third
seal member 57 and fixed at predetermined develops of the
developer container 23 by a double-side tape or the like. A
fourth seal member 58 is, after the developer container 23 and
the bottom member 22 are connected with each other, fixed at
a predetermined position of the bottom member 22 by the
double-side tape or the like. The first seal member 55 prevents
leakage at the toner T from each of longitudinal end portions
of the elastic member 425 of the developing blade 42. The
second seal member 56 prevents the leakage of the toner T
from each of longitudinal end portions of the developing
roller 32. The third seal member 57 is provided over the
longitudinal direction and prevents the leakage of the toner T
from a back side of the supporting member 42a of the devel-
oping blade 42. The fourth seal member 58 is provided over
the longitudinal direction in contact with the developing
roller 32 and prevents the leakage of the toner T from a lower
side of the developing roller 32.

The developing blade 42 is constituted by a supporting
member 42a formed with a metal plate and an elastic member
425b formed of an elastic material such as an urethane rubber,
and is fixed together with a cleaning member 47 in a prede-
termined position relative to the developing container 23 by
93 at end portions of the supporting member 42a. A develop-
ing roller unit 31 is constituted by the developing roller 32, the
magnet roller 34, a flange 35, the gap holding member 38, a
bearing member 37, a developing roller gear 39 and the like.
From an end portion of the developing roller 32 in the non-
driving side, the magnet roller 34 is inserted, and at the end
portion, the flange 35 is press-fitted and fixed. The gap hold-
ing member 38 is mounted at each of the end portions of the
developing roller 32. Further, outside the gap holding mem-
ber 38, the bearing member 37 is disposed, and in the driving
side, the developing roller gear 39 is assembled outside the
bearing member 37. By the bearing member 37 disposed at
each of the end portions of the developing roller 32, the
developing roller 32 is rotatably supported.

First and second gears 48 and 49 as a drive transmission
member are rotatably engaged with the developing frame 1.
As a result, the driving force receiving from the apparatus
main assembly A is transmitted to the developing roller 32
and the feeding member 43 by successive engagement and
rotation of the flange gear portion 635 (FIG. 5), the develop-
ing roller gear 39, the first and second gears 48 and 49, and the
feeding gear 50. The first and second side members 261, and
26R are fixed with screws 92 at end portions, respectively, of
the developing frame with respect to the longitudinal direc-
tion of the developing frame. At that time, the bearing mem-
bers 37 of the developing rollerunit 31 are held by the first and
second side members 26L. and 26R.

Structure of Toner Seal Member and Unsealing
Operation

Toner Seal Member Toner Feeding Portion

With reference to (a) to (d) of FIG. 1 and (a) of FIG. 7 to
FIG. 10, a toner seal structure will be described. In FIG. 1, (a)
to (d) are perspective views showing an unsealing (removing)
operation of the toner seal member in a time-series manner. In
FIG. 7, (a) and (b) are schematic views for illustrating the
toner seal structure, in which (a) is an exploded perspective
view, and (b) is a perspective view. In FIG. 8, (a) and (b) are
schematic views for illustrating a peeling-off manner of the
toner seal member, in which (a) shows the peeling-off manner
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in Comparison Example, and (b) shows the peeling-off man-
ner in this embodiment. FIG. 9 is a schematic view for illus-
trating a definition of a twist angle of the toner seal member
mounting surface (connecting surface) of the rotatable mem-
ber. FIG. 10 is a graph for illustrating a difference in peeling-
off timing of the toner seal member depending on a longitu-
dinal position of the toner seal member mounting surface of
the rotatable member.

As shown in (a) of FIG. 7, the developing container 23 is
provided with the toner supply opening 27 as an opening for
establishing communication between the toner chamber 29 as
a developer accommodating chamber and the toner supplying
chamber 28 as a developer supplying chamber. The toner seal
member 52 as the sealing member is constituted by a material
compatible with a material for the developing container 23 or
amaterial including an adhesive layer. The feeding sheet 44 is
formed of a flexible material such as polyethylene terephtha-
late (PET), polycarbonate (PC) or polyphenylene sulfide
(PPS).

The rotatable member 45 is constituted by an arcuate por-
tion 45¢ and a rectilinear portion 455 in cross section as seen
in the longitudinal direction. That is, the rotatable member 45
has a shape such that a cylindrical shape is partly cut away to
form a first mounting surface connecting surface 454 to the
toner seal member 52 at a cut-away portion. The mounting
surface 454 has a rectangular shape having long sides with
respect to a rotational axis direction of the rotatable member
45 and is twisted with respect to a rotational direction of the
rotatable member 45. Specifically, the mounting surface 454
is twisted about an axis parallel to the rotation shaft so that a
boundary line of the mounting surface 454 with a peripheral
surface of the rotatable member 45 in an upstream side of the
rotational direction S extends so as to be positioned in a more
upstream side with the increasing distance from an (one) end
side with respect to the rotational directions, and so that the
other side is positioned downstream of the (one) end side with
respect to the rotational direction S of the rotatable member
45. In this embodiment, the (one) end side is the driving side,
and the other end side is the non-driving side. That is, the
rotatable member 45 has a shape such that a portion thereof in
the driving side is twisted relative to a portion thereof in the
non-driving side with respect to the rotational direction S, and
the shape follows a shape in the case where twist (torsion) is
generated by application of a rotational driving force from an
unshown driving means such as a motor during winding-up of
the toner seal member 52.

As shown in FIG. 9, in this embodiment, the twist of the
mounting surface 454 of the rotatable member 45 is defined
by atwist angle 0 (an angle of torsion (twist)). The twist angle
0 is an angle formed by a driving side edge line 45¢ and a
non-driving side edge line 45 of the rotatable member 45 as
seen in the axial direction of the rotatable member 45. Fur-
ther, a center line of the twist is located at a position where the
center line is recessed by h from a phantom peripheral sur-
face, of a circle having a diameter d, toward a rotation center
of the rotatable member 45. In this embodiment, the twist
angle is set in a range of 5-40 degrees.

As shown in (a) of FIG. 7, the toner seal member 52 has the
same width as the rotatable member 45 with respect to the
longitudinal direction (the rotational axis direction of the
rotatable member 45). Further, a first end portion 52a as an
end portion of the toner seal member 52 with respect to a
direction (the rotational direction of the rotatable member 45)
perpendicular to the longitudinal direction is provided with a
plurality of holes 52¢. Also the feeding sheet 44 is provided
with a plurality of holes 445 at a first end portion 444 thereof
as an end portion with respect to the direction perpendicular
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to the longitudinal direction. The first mounting surface 454
of the rotatable member 45 is provided with a plurality of
projections 45a. The projections 45a are inserted into the
holes 52¢ of the toner seal member 52 and the holes 445 of the
feeding sheet in the listed order.

Thereafter, by thermally caulking the projections 454 of
the rotatable member 45, the toner seal member 52, the feed-
ing sheet 44 and the rotatable member 45 are integrally pro-
vided. Here, a method of integrating (connecting) the toner
seal member 52, the feeding sheet 44 and the rotatable mem-
ber 45 may also be another method using welding, snap-
fitting, double-side tape or the like, and is not necessarily
limited.

The toner seal member 52 is required to have a length in
which the toner seal member 52 can cover the toner supply
opening 27 and is mountable on the feeding member 43. Here,
in order to prevent the end portion of the toner seal member
52, wound up by the rotatable member 45 after the toner
supply opening 27 is unsealed, from contacting the end of the
feeding sheet 44, the feeding sheet 44 and the toner seal
member 52 have the same mounting phase.

As shown in (b) of FIG. 7 a second end portion 524 as the
other end portion of the toner seal member 52 with respect to
the direction perpendicular to the longitudinal direction is
welded on the developing container 23 along an edge of the
toner supply opening 27 by the thermal welding or the like.
This welded portion is the sealing portion 24 as bonding
portion. Here, the sealing portion 24 is configured to have a
substantially rectangular shape, surrounding the toner supply
opening 27, consisting of two sides extending in the longitu-
dinal directions and other two sides extending in the direction
perpendicular to the longitudinal direction. Specifically, the
sealing portion 24 is constituted by a first sealing portion 24a
and a second sealing portion 245 which are provided along a
longitudinal direction of the toner supply opening 27 and by
a third sealing portion 24c¢ and a fourth sealing portion 24d
which are provided along a widthwise direction (the direction
perpendicular to the longitudinal direction) of the toner sup-
ply opening 27. The first sealing portion 24a is located in the
first end portion 524 side of the toner seal member 52 with
respectto the toner supply opening 27, and the second portion
24b is located in an opposite side (second end portion 52a
side).

The third sealing portion 24c is located in the non-driving
side of the toner seal member 52 with respect to the toner
supply opening 27, and the fourth sealing portion 244 is
located in the driving side. The first to fourth sealing portions
244 to 24d are continuously formed so as to enable sealing of
the toner.

Incidentally, a method of applying the toner seal member
52 onto an edge of the toner supply opening 27 is not limited
to the welding but may also be bonding via an adhesive
member or a bonding method of application via an adhesive.

As shown in (a) of FIG. 1, the toner seal member 52 is
constituted so as to be loosen at a portion between the welding
portion thereof with the first sealing portion 24a and the holes
52¢ as an engaging portion in a state before the unsealing
operation of the toner supply opening. As a result, even when
some force acts on the rotatable member 45 during assem-
bling and transportation of the process cartridge B, the toner
seal member 52 is partly loosened and therefore application
of'tension to the toner seal member 52 is suppressed, so that
a sealing force can be maintained.

Unsealing Operation of Toner Supply Opening

An unsealing operation of the toner supply opening 27 (a
peeling-off operation of the toner seal member 52) performed
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at the time of start of use of the process cartridge B will be
described with reference to (a) to (d) of FIG. 1, FIG. 3 and
FIGS. 8-10. As shown in (a) of FIG. 1, when the process
cartridge B is mounted in the apparatus main assembly A and
receives the driving force from the apparatus main assembly
A, the rotatable member 45 is rotated in an arrow S direction.
When the rotatable member 45 is rotated, the toner seal mem-
ber 52 is pulled in an arrow W direction ((b) of FIG. 1), thus
being wound up by the rotatable member 45.

As shown in (b) of FIG. 1, by the twist of the first mounting
surface 454, the toner seal member 52 is pulled at a remoter
position from the first sealing portion 244 in the driving side
than in the non-driving side, and therefore the tension is
applied to the toner seal member 52 earlier in the driving side
than in the non-driving side. That is, a constitution in which
timing from start of winding-up of the toner seal member 52
until the toner seal member 52 is placed in a tension state
between the rotatable member 45 and the first sealing portion
24a is different with respect to the longitudinal direction is
employed.

As shown in FIG. 9, by the twist of the first mounting
surface 454, a difference in phase is generated between the
edge 45¢1 in the driving side and the edge 45/1 in the non-
driving side of the rotatable member 45. By this phase differ-
ence, a difference in length is generated between a line [.d
connecting the edge 45¢1 and the first sealing portion 24a in
the driving side and aline Lr connecting the edge 45/1 and the
first sealing portion 24 in the non-driving side, so that the
timing until the toner seal member 52 is in the tension state
with respect to the axial direction varies. In this embodiment,
a constitution in which the timing until the toner seal member
52 is in the tension state is slower with an increasing distance
from the driving side is employed.

As show in FIG. 10, the timing until the tension state of the
toner seal member 52 is slower with the increasing distance
from the driving side, so that a timing lag is generated in
peeling-off of the toner seal member 52. That is, the peeling-
off state of the toner seal member 52 is gradually created from
the driving side toward the non-driving side. As shown in F1G.
10, the peeling-off state of the toner seal member 52 is first
created at timingt1 in the driving side of the rotatable member
45, and then is successively created at timing t2 at a central
portion of the rotatable member 45 and at timing t3 in the
non-driving side of the rotatable member 45. A speed of an
increase in a peeling-off amount (winding-up amount) from
the peeling-off state of the toner seal member 52 is the same
from the driving side to the non-driving side.

As shown in (¢) and (d) of FIG. 1, when the rotatable
member 45 is further rotated, the toner seal member 52 is
obliquely peeled off from a boundary portion (corner)
between the first and fourth sealing portions 24a and 244
toward a boundary portion (corner) between the second and
third sealing portions 245 and 24c. That is, the toner seal
member 52 is wound up by the rotatable member 45 so that
the toner seal member 52 is gradually peeled off from a corner
of the substantially rectangular sealing portion toward a
diagonal corner of the corner in an oblique direction with
respect to the longitudinal direction. As a result, the toner
supply opening 27 is unsealed, so that a state in which the
toner can be supplied from the toner chamber 29 to the toner
supplying chamber 28 by the feeding member 43 is created
(FIG. 3).

As shown in (a) of FIG. 8, in the case where the toner seal
member 52 is peeled off uniformly with respect to the axial
direction of the rotatable member 45 (Comparison Example),
the peeling-off state of the seal member 52 is created simul-
taneously over the entire longitudinal region from the driving
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side to the non-driving side of the rotatable member 45.
Particularly, the first sealing portion 24a is formed over the
entire longitudinal region, so that at the rectangular sealing
portion, a maximum peeling-off width with respect to the
longitudinal direction is X1. Thus, a peeling-off manner is
such that a maximum force for peeling off the toner seal
member 52 is required at the first sealing portion 24a.

As shown in (b) of FIG. 8, in this embodiment, the peeling-
off manner is such that a peeling-off area of the toner seal
member 52 is gradually increased from the driving side
toward the non-driving side of the rotatable member 45, so
that a maximum peeling-off width X2 does not range over the
entire longitudinal region, different from the case of Com-
parison Example ((a) of FIG. 8). At the time when the maxi-
mum peeling-off width X2 is created, in the driving side (the
right side in (b) of FIG. 8), the peeling-off of the toner seal
member 52 at the first sealing portion 24a is ended, and
thereafter, an area in which the peeling-off of the toner seal
member 52 is ended is to be gradually increased toward the
non-driving side (the left side of (b) of FIG. 8). In the driving
side, after the peeling-off at the first sealing portion 24a is
ended, a state in which the fourth sealing portion 24d is peeled
off is created, but a longitudinal peeling-oft width of the
fourth sealing portion 244 in the driving side is not changed
from beginning to end, and therefore this state is maintained
until the peeling-off at the first sealing portion 24a is ended in
the non-driving side. Also the second sealing portion 245 is
formed over the substantially entire longitudinal region, but
similarly as in the case of the first sealing portion 24a, the
peeling-off area is gradually increased from the driving side
toward the non-driving side, and therefore the peeling-off
width does not range over the entire longitudinal region dif-
ferent from the case of Comparison Example. Accordingly, in
this embodiment, the toner seal member 52 can be peeled off
from the sealing portion by a force smaller than a force in
Comparison Example.

That is, in this embodiment, a boundary line between an
area (bonding area) before the peeling-off of the toner seal
member 52 and an area after the peeling-off of the toner seal
member 52 in a range between the toner seal member 52 and
the sealing portion extends in a direction oblique to the lon-
gitudinal direction. An angle of this boundary line with
respect to the longitudinal direction varies depending on an
amount of twist of the mounting surface 454 of the rotatable
member 45. Accordingly, by adjusting the twist amount of the
mounting surface 45d, the maximum peeling-off width X2
can be adjusted, so that a maximum of a rotational driving
force, of the rotatable member 45, required for peeling off the
toner seal member 52 can be reduced.

Incidentally, in this embodiment, as described above, the
shape of the rotatable member 45 (the first mounting surface
45d) is formed so as to follow the shape in the case where the
twist is generated by application of the rotational driving
force from the driving means during the winding-up of the
toner seal member 52. According to such a twisted shape,
even when the twist amount of the first mounting surface 454
is not increased, a sufficient winding-up load-reducing effect
of the toner seal member 52 by the rotatable member 45 can
be obtained. Further, the twist amount of the first mounting
surface 454 can be made small, so that a degree of localization
of'the toner feeding by the feeding sheet 44 with respect to the
axial direction due to the mounting of the feeding sheet 44 on
the twisted first mounting surface 454 can be decreased, and
thus the amount of the toner remaining in the toner chamber
29 without being fed can be reduced.

As described above, according to this embodiment, a maxi-
mum load in an automatic winding-up operation of the toner

10

15

20

25

30

35

40

45

50

55

60

65

12

seal member, in which the load is larger than the load during
a normal operation such as the stirring operation can be
reduced. Accordingly, it is possible to decrease the influence
of the toner seal member winding-up load on a device speci-
fication. As a result, it becomes possible to reduce sizes of a
motor and a driving system and to employ an inexpensive
material, with the result that it is possible to realize downsiz-
ing and cost reduction of the electrophotographic image
forming apparatus.

Other Embodiments

FIG. 11 is a perspective view for illustrating another
example of the toner seal structure. In the above-described
embodiment, the twist direction of the mounting surface 454
of the rotatable member 45 is the same as the twist direction
in the shape in the case where the twist of the rotatable
member 45 is generated by the load during the winding-up of
the toner seal member 52, but may also be an opposite direc-
tion as shown in FIG. 11.

Here, in a constitution shown in FIG. 11, a twist amount of
a first mounting surface 1054 of a rotatable member 105 is set
at a value larger than a twist amount in the case where the
twist of the rotatable member 105 is generated by a winding-
up load of a toner seal member 102. Further, a cross-sectional
shape is made larger so that polar moment of inertia of the
rotatable member 105 is high in order to suppress a degree of
localization of the toner feeding by a feeding sheet 104 with
respect to the axial direction. Further, by using a material,
having high modulus of rigidity, for the rotatable member
105, a twist amount of the rotatable member 105 by a load
during the winding-up of the toner seal member 102 is
decreased.

A driving force is applied to the rotatable member 105,
whereby the toner seal member 102 is obliquely peeled off
from a boundary portion between first and third sealing por-
tions 108a and 108c¢ toward a boundary portion between
second and fourth sealing portions 1085 and 1084. As a result,
similarly as in the above-described embodiment, an effect of
lowering a maximum load for peeling off the toner seal mem-
ber 102 can be obtained.

FIG. 12 is a perspective view for illustrating another
example of the structure of the rotatable member. In the
above-described embodiment, the feeding sheet 44 is
mounted together with the toner seal member 52 on the first
mounting surface 454 of the rotatable member 45, but the
present invention is not limited thereto. As shown in FIG. 12,
a constitution in which a rotatable member 115 is provided
with a twisted first mounting surface 1155 and a second
mounting surface 115¢ which is parallel to an axis thereof'and
on which a feeding sheet 144 is mounted may also be
employed. As a result, an effect of similarly lowering a maxi-
mum load for peeling off a toner seal member 112 can be
obtained. Further, a degree of twist of the feeding sheet 114 is
decreased, and thus a degree of localization of toner feeding
with respect to the axial direction can be further decreased, so
that it is possible to reduce a residual toner amount. Inciden-
tally, the rectangular sealing portion is constituted by first to
fourth sealing portions 1184 to 1184. Other constituent mem-
bers are similar to those in the above-described embodiment.

In FIG. 13, (a) and () are schematic views for illustrating
another example of the structure of the rotatable member, in
which (a) is an exploded perspective view, and () is perspec-
tive view. In the above-described embodiment, the feeding
sheet 44 and the toner seal member 52 are provided super-
posedly on the first mounting surface 454 of the rotatable
member 45, but as shown in FIG. 13, a constitution in which
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an auxiliary member 126 is provided so that a feeding sheet
124 is mounted in parallel to an axis of a rotatable member
125 may also be employed.

The auxiliary member 126 has a surface 126a, having a
shape following a first mounting surface 1254 of the rotatable
member 125, and has another surface 1265 parallel to the axis
of the rotatable member 125. Further, a toner seal member
122, the auxiliary member 126 and the feeding sheet 124 are
mounted in the listed order on the rotatable member 125. As
aresult, similarly as in the above-described embodiment, not
only an effect of lowering a maximum load for peeling off the
toner seal member 122 can be obtained but also a degree of
twist of the feeding sheet 124 is decreased, so that it is pos-
sible to decrease a degree of localization of the toner feeding
with respect to the axial direction to reduce the residual toner
amount. Incidentally, the rectangular sealing portion is con-
stituted by first to fourth sealing portions 128a to 1284. Other
constituent members are similar to those in the above-de-
scribed embodiment.

FIG. 14 is a perspective view for illustrating another
example of the structure of the toner seal member. In the
above-described embodiment, the toner seal member 52 is
welded on the developer container 23, but the present inven-
tion is not limited thereto. As shown in FIG. 14, a constitution
in which a flexible container 138, of a flexible material, for
accommodating the toner is fixed in the developer container
23 and a toner seal member 132 is welded along an edge of a
toner supply opening 137 may also be employed. This flexible
container 138 is constituted by first and second frames 138«
and 1385 which are bonded to each other by welding or the
like. In this way, based on the flexibility of the container 138,
an effect of further lowering a maximum load for peeling off
the toner seal member 132 can be obtained. Incidentally, as
shown in FIG. 14, a feeding sheet 134, a rotatable member
135, first to fourth sealing portions 1364 to 1364 and a toner
supply opening 137 are provided. Other constituent members
are similar to those in the above-described embodiment.

According to the present invention, it is possible to reduce
the peeling-off load of the seal member by the rotatable
member.

While the invention has been described with reference to
the structures disclosed herein, it is not confined to the details
set forth and this application is intended to cover such modi-
fications or changes as may come within the purpose of the
improvements or the scope of the following claims.

This application claims priority from Japanese Patent
Application No. 115561/2013 filed May 31, 2013, which is
hereby incorporated by reference.

What is claimed is:
1. A developer container comprising:
a developer accommodating chamber, provided with an
opening, for accommodating a developer;
a sealing member bonded to said developer accommodat-
ing chamber so as to block the opening; and
a rotatable member, having a connecting surface where
said sealing member is connected thereto, for peeling oft
said sealing member from said developer accommodat-
ing chamber by rotation thereof,
wherein said connecting surface has a rectangular shape
that has long sides with respect to a rotational axis direc-
tion of said rotatable member and the long sides are
twisted between ends of the rectangular shape in a rota-
tional direction of said rotatable member.
2. A developer container according to claim 1, wherein said
sealing member is bonded to a rectangular bonding portion
having two sides each extending a direction parallel to a
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rotation shaft of said rotatable member and two sides each
extending in a direction perpendicular to said rotation shaft,
and

wherein said rotatable member winds up said sealing mem-

ber so that said sealing member is peeled off gradually in
an oblique direction to said rotation shaft from a corner
of said rectangular bonding portion toward a diagonal
corner thereof.

3. A developer container according to claim 1, wherein a
rotational driving force is applied to an end of said rotatable
member with respect to the rotational axis direction.

4. A developer container according to claim 1, wherein said
rotatable member constitutes a feeding member for feeding
the developer, accommodated in said developer accommo-
dating chamber, to an outside of said developer accommodat-
ing chamber through the opening.

5. A developer container according to claim 1, wherein said
rotatable member constitutes a stirring member for stirring
the developer accommodated in said developer accommodat-
ing chamber.

6. A developing cartridge detachably mountable to a main
assembly of an image forming apparatus, said developing
cartridge comprising:

a developer container according to claim 1;

a developer carrying member for carrying the developer;

and

a developer supply chamber, in which said developer car-

rying member is provided, communicating with said
developer accommodating chamber via the opening.

7. A process cartridge detachably mountable to a main
assembly of an image forming apparatus, said process car-
tridge comprising:

a developer container according to claim 1;

a developer carrying member for carrying the developer;

and

a developer supply chamber, in which said developer car-

rying member is provided, communicating with said
developer accommodating chamber via the opening.

8. An image forming apparatus for forming an image with
a developer on a recording material, said image forming
apparatus comprising:

a developer container according to claim 1;

a developer carrying member for carrying the developer;

and

a developer supply chamber, in which said developer car-

rying member is provided, communicating with said
developer accommodating chamber via the opening.

9. A developer container comprising:

a developer accommodating chamber, provided with an

opening, for accommodating a developer;

a sealing member bonded to said developer accommodat-

ing chamber so as to block the opening; and

a rotatable member, to which said sealing member is con-

nected, capable of winding up said seal member by
peeling off said sealing member from a bonding portion
to said developer accommodating chamber by rotation
thereof,

wherein said rotatable member is constituted so that in a

range from an end side to the other end side of a con-
necting portion to said sealing member with respect to
the rotational axis direction, timing from start of wind-
ing up of'said sealing member until said sealing member
is in a tension state between said rotatable member and
said bonding portion is slower with an increasing dis-
tance from the end side and so that a speed of an increase
in peeling oftf amount of said sealing member after said
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sealing member is in the tension state is the same from
the end side to the other end side.

10. A developer container according to claim 9, wherein
the peeling off amount of said sealing member until said
sealing member is in the tension state is the same from the end
side to the other end side.

11. A developer container according to claim 9, wherein
said rotatable member has a shape such that a cylindrical
shape is partly cut away to form a connecting surface to said
sealing member at a cut away portion, and

wherein said connecting surface is twisted about an axis

parallel to said rotation shaft so that the other side is
positioned downstream of the end side with respect to
the rotational direction of said rotatable member and so
that a boundary line of said connecting surface with a
peripheral surface of said rotatable member in an
upstream side of the rotational direction extends so as to
be positioned in a more upstream side with the increas-
ing distance from the end side with respect to the rota-
tional direction.
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